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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to a semiconductor 5 
memory device and, more particularly, to a semiconduc- 
tor memory device having memory cells located on a 
region having an insulating layer isolating a first semi- 
conductor layer from an underlying, second semicon- 
ductor layer, and logic circuits and an input-and-output 10 
circuit located on a bulk region. 

DESCRIPTION OF THE RELATED ART 

[0002] A semiconductor memory device is disclosed is 
in JP5006979. The memory cell blocks comprise a 
memory cell section and a peripheral circuit. The periph- 
eral circuit is built in a semiconductor board as its lower 
layer while the memory cell section is built in an insula- 
tion film formed on the lower layer as its upper part. The 20 
degree of integration is enhanced by the lamination 
structure as described above. 

[0003] A silicon-on-insulator structure is the structure 
where a buried insulating layer electrically isolates a sil- 
icon layer from a silicon substrate. The silicon-on-insu- 25 
lator structure does not always occupy the entire surface 
of a silicon substrate, but is sometimes formed on a part 
of the silicon substrate. Such a selective silicon-on-in- 
sulator substrate is disclosed in Japanese Patent Pub- 
lication of Unexamined Application No. 2-218159, and 30 
an integrated circuit is fabricated partially on the silicon- 
on-insulator structure and partially on the silicon sub- 
strate. The area assigned to the silicon-on-insulator 
structure is hereinbelow referred to as "silicon on insu- 
lator region", and the other area outside the silicon-on- 35 
insulator structure is hereinbelow called as "bulk re- 
gion". 

[0004] Figure 1 illustrates a dynamic random access 
memory device provided on the prior art selective sili- 
con-on-insulator substrate 1, and the selective silicon- 40 
on insulator substrate 1 is divided into the silicon-on- 
insulator region 1a and the bulk region 1b. The silicon- 
on-insulator region 1 a is assigned to a memory cell array 
2a and logic circuits 2b, and the bulk region 1b is as- 
signed to an input-and-output circuit 2c. In detail, the *5 
prior art dynamic random access memory device is pro- 
vided on a p-type silicon substrate 3, and a buried oxide 
layer 4 is grown on a part of the p-type silicon substrate 
3 assigned to the SOI region 1a. A silicon layer 5 is de- 
posited on the buried oxide layer 4, and a thick field ox- 50 
ide layer 6 is selectively grown in the silicon layer 5. 
[0005] Heavily doped n-type regions 5a, 5b and 5c 
and other heavily doped n-type regions 5d and 5e are 
formed in the silicon layer 5. Gate structure 7a and 7b 
are formed over the silicon layer 5 between the heavily 55 
doped n-type regions 5a and 5b and between the heav- 
ily doped n-type regions 5b and 5c, and a gate structure 
7c is formed over the silicon layer 5 between the other 
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heavily doped n-type regions 5d and 5e. The heavily 
doped n-type regions 5a/5b and the gate structure 7a 
and the heavily doped n-type regions 5b and 5c and the 
gate structure 7b form n-channel enhancement type 
switching transistors of dynamic random access mem- 
ory cells 8a and 8b. On the other hand, the heavily 
doped n-type regions 5d and 5e and the gate structure 
7c form in combination an n-channel enhancement type 
field effect transistor 8c, and the n-channel enhance- 
ment type field effect transistor 8c forms a part of the 
logic circuits. 

[0006] The gate structures 7a to 7c are covered with 
first and second inter-level insulating layers 9a and 9b, 
and accumulating electrodes 10a/1 0b on the second in- 
ter-level insulating layer 9b, a dielectric film 10c and a 
counter electrode 10d form stacked type storage capac- 
itors of the dynamic random access memory cells 8a 
and 8b. The accumulating electrodes 10a and 10b are 
held through contact holes formed in the first and sec- 
ond inter-level insulating layers 9a and 9b to the heavily 
doped n-type regions 5a and 5c, and the heavily doped 
n-type impurity region 5b is connected through a bit line 
11 a on the first inter-level insulating layer 9a to the heav- 
ily doped n-type region 5d of the n-channel enhance- 
ment type field effect transistor 8c of the logic circuits. 
The counter electrode 10d is covered with a third inter- 
level insulating layer 9c, and wiring strips 11b, 11c, 11 d 
and 11e extend on the third inter-level insulating layer 
9c. 

[0007] On the other hand, a p-type well 1 2a and an n- 
type well 12b are formed in the bulk region 1b, and heav- 
ily doped n-type regions 13a/13b and heavily doped p- 
type regions 14a/14b are formed in the p-type well 12a 
and the n-type well 12b, respectively. Gate structures 
13c and 14c are formed over the p-type well 12a be- 
tween the heavily doped n-type impurity regions 13a 
and 13b and over the n-type well between the heavily 
doped p-type impurity regions 14a and 14b, respective- 
ly. The first and second inter-level insulating layers 9a 
and 9b and the third-inter-level insulating layer 9c are 
laminated on the bulk region 1b and the gate structures 
13c and 14c, and interconnections 15a/15b and inter- 
connections 15c and 15d are held in contact with the 
heavily doped n-type regions 13a/13b and the heavily 
doped p-type regions 14a/14b through contact holes 
formed in the first to third inter-level insulating layers 9a 
to 9c. An interconnection 15e passes through a contact 
hole formed in the first to third inter-level insulating lay- 
ers 9a to 9c, and is held in contact with the heavily doped 
n-type region 5e. The heavily doped n-type regions 13a/ 
13b and the gate structure 13c form in combination an 
n-channel enhancement type field effect transistor, and 
the heavily doped p-type regions 14a/14b and the gate 
structure 14c as a whole constitute a p-channel en- 
hancement type field effect transistor. The interconnec- 
tions 15a to 15d fabricate the input-and-output circuit 2c 
from the n-channel enhancement type field effect tran- 
sistor, the p-channel enhancement type field effect tran- 
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sistor and other field effect transistors. 
[0008] The input-and-output circuit 2c consumes a 
large amount of current, and, accordingly, generates a 
large amount of heat. The bulk region 1b effectively ra- 
diates the heat. 

[0009] On the other hand, the dynamic random ac- 
cess memory cells 8a/8b and the logic circuits 2b are 
expected to operate at high speed without a malfunc- 
tion. The buried oxide layer 4 electrically isolates the sil- 
icon-on-insulator region 1a from the p-type silicon sub- 
strate 3, and the field effect transistors of the memory 
cells 8a/8b and the field effect transistor 8c of the logic 
gates 2b are perfectly separated from one another by 
means of the buried oxide layer 4 and the thick field ox- 
ide layer 6. For this reason, parasitic capacitance is de- 
creased, and electric signals are propagated at high 
speed. The logic circuits and the memory cells 8a/8b 
are free from a latch-up phenomenon and a soft error 
due to alpha-particles, and junction leakage current is 
decreased. Thus, the selective silicon-on-insulator sub- 
strate is desirable for the semiconductor dynamic ran- 
dom access memory device. 

[0010] The prior art semiconductor dynamic random 
access memory device is fabricated through the proc- 
ess sequence shown in figures 2A to 2H. The process 
starts with preparation of the p-type silicon substrate 3. 
A silicon oxide layer 20 is grown on the major surface 
of the p-type silicon substrate 3, and a photo-resist mask 
21 covers a part of the silicon oxide layer 20 over the 
area assigned to the bulk region 1b. Oxygen is ion im- 
planted into the exposed area of the p-type silicon sub- 
strate 3 at dose of 1 x 10 17 to 2 x 10 18 cnrr 2 under ac- 
celeration energy of 200 KeV as shown in figure 2A. 
[0011] The photo-resist mask 21 is stripped off, and 
the p-type silicon substrate 3 is heated to 1300 degrees 
centigrade for 6 hours. While the p-type silicon substrate 
3 is being heated, the implanted oxygen reacts with the 
single crystal silicon, and forms the buried oxide layer 
4. The thickness of the silicon layer 5 is dependent on 
the amount of implanted oxygen. If the dose is 10 18 
cm -2 , the silicon layer 5 is 150 nanometres thick. 
[001 2] A photo-resist mask 22 is patterned on the sil- 
icon oxide layer 20 over an area assigned to the n-type 
well 12b, and boron is ion implanted into the exposed 
p-type silicon substrate 3 at dose of 1-2 x 10 13 cm* 2 un- 
der acceleration energy of 70 KeV as shown in figure 2B. 
[0013] The photo-resist mask 22 is stripped off, and 
a photo-resist mask 23 is formed over an area assigned 
to the silicon-on-insulator region 1 a and the p-type well 
12a, and phosphorous is ion implanted into the exposed 
area of the p-type silicon substrate 3 at dose of 1-2 x 
10 13 cm* 2 under acceleration energy of 150 KeV as 
shown in figure 2C. 

[0014] The photo-resist mask 23 is stripped off, and 
the p-type silicon substrate 3 is annealed in gaseous 
mixture of nitrogen and oxygen at 1200 degrees centi- 
grade for an hour. The ion-implanted boron and the ion- 
implanted phosphorous are diffused in the p-type silicon 



substrate 3, and form the silicon layer 5, the p-type well 
1 2a contiguous to the silicon layer 5 and the n-type well 
12b adjacent to the p-type well 12a as shown in figure 
2D. 

5 [0015] Subsequently, the thick field oxide layer 6 is se- 
lectively grown on the silicon layer 5, the p-type well 1 2a 
and the n-type well 1 2b by using the LOCOS (Local Ox- 
idation of Silicon) process. The thick field oxide layer 6 
defines active areas assigned to the memory cells 8a/ 

10 8b, the n-channel enhancement type field effect transis- 
tor 8c, the n-channel enhancement type field effect tran- 
sistor and the p-channel enhancement type field effect 
transistor. The resultant structure of this stage is illus- 
trated in figure 2E. 

ts [001 6] A silicon oxide layer is -thermally grown on the 
silicon layer 5, the p-type well 12a and the n-type well 
12b, and a polysilicon layer is deposited on the entire 
surface of the structure. An appropriate photo-resist 
mask is patterned on the polysilicon layer, and the poly- 

20 silicon layer is patterned into gate electrodes. The gate 
electrodes and the gate oxide layers therebeneath form 
the gate structures 7a to 7c, 13c and 14c. 
[0017] An appropriate photo-resist mask is provided 
over the n-type well 12b, and n-type dopant impurity is 

25 ion implanted into the silicon layer 5 and the p-type well 
12a. As a result, the heavily doped n-type regions 5a to 
5e, 13a and 13b are formed in the silicon layer 5 and 
the p-type well 12a in a self-aligned manner with the 
gate structure 7a to 7c and 13c. The photo-resist mask 

30 is stripped off, and a new photo-resist mask is patterned 
in such a manner as to cover the silicon layer 5 and the 
p-type well 12a. P-type dopant impurity is ion implanted 
into the n-type well, and the heavily doped p-type re- 
gions 14a and 14b are formed in the n-type well 12b in 

35 a self-aligned manner with the gate structure 14c. The 
resultant structure of this stage is illustrated in figure 2F. 
[001 8] Subsequently, silicon oxide is deposited on the 
entire surface of the structure by using a chemical vapor 
deposition, and a phospho-silicate-glass layer or a boro- 

40 phospho-silicate-glass layer is laminated on the silicon 
oxide layer. These layers form in combination the first 
inter-level insulating layer 9a. 

[001 9] Contact holes are formed in the first inter-level 
insulating layer 9a, and expose the heavily doped n-type 

45 regions 5b and 5d. A tungsten silicide layer is deposited 
over the first inter-level insulating layer 9a, and is held 
in contact through the contact holes with the heavily 
doped n-type regions 5b and 5d. The tungsten silicide 
layer is patterned though a lithographic process, and the 

50 bit line 11a is left on the first inter-level insulating layer 
9a. 

[0020] Subsequently, the bit line 11a and the first in- 
ter-level insulating layer 9a are covered with the second 
inter-level insulating layer 9b, and contact holes are 
55 formed through the first and second inter-level insulating 
layers 9a and 9b. The contact holes expose the heavily 
doped n-type regions 5a and 5c, respectively. 
[0021] Polysilicon is deposited on the second inter- 
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level insulating layer 9b, and the polysilicon layer is held 
through the contact holes with the heavily doped n-type 
regions 5a and 5c. An appropriate photo-resist mask is 
provided on the polysilicon layer, and the polysilicon lay- 
er is patterned into the accumulating electrodes 10a and 
10b. Silicon nitride is deposited over the entire surface 
of the structure, and is partially oxidized so as to lami- 
nate a silicon oxide "layer on the "silicon nitride layer. 
Polysilicon is deposited on the silicon oxide layer, and 
the polysilicon layer, the silicon oxide layer and the sili- 
con nitride layer are patterned into the dielectric film 10c 
and the counter electrode 10d as shown in figure 2G. 
[0022] The third inter-level insulating layer 9c is de- 
posited over the entire surface of the structure, and is 
formed of silicon oxide, phospho-silicate glass or boro- 
phospho-silicate glass. Contact holes are formed 
through the first to third inter-level insulating layers 9a 
to 9c, and aluminum is sputtered on the third inter-level 
insulating layer 9c. The aluminum layer is patterned into 
the wirings 11b to 11e and the interconnections 15a to 
1 5e by using the lithographic process as shown in figure 
2H. Figure 2H is corresponding to figure 1 . The memory 
cells 8a and 8b and the logic circuits 2b are located on 
the silicon-on-insulator region 1a, and the input-and- 
output circuit 2c is formed on the bulk region 1b. 
[0023] The memory cell array 2a, the logic circuits 2b 
and the input-and-output circuit 2c of a standard dynam- 
ic random access memory device occupy 50 percent, 
40 percent and 1 0 percent of the real estate on the sem- 
iconductor substrate 3. The dynamic random access 
memory device has progressively increased the mem- 
ory cells, and research and development efforts are still 
made on a semiconductor dynamic random access 
memory device with a larger memory capacity. There- 
fore, the occupation area assigned to the memory cell 
array 2a and the associated logic circuits 2b is further 
increased; however, the occupation area for the input- 
and-output circuit 2c is substantially constant. In this sit- 
uation, the memory cell array 2a and the logic circuits 
2b generate a larger amount of heat, and the silicon-on- 
insulator structure can not sufficiently radiate the heat. 
As a result, the heat generated by the memory cell array 
2a and the logic circuits 2b raises the temperature of the 
semiconductor substrate 3, and deteriorates the data 
holding characteristics of the memory cells 8a and 8b. 
This is the first problem inherent in the prior art semi- 
conductor dynamic random access memory device 
shown in figure 1 . 

[0024] The silicon-on-insulator structure improves the 
subthreshold and restricts the short-channel effect, and 
these advantages becomes clear when the silicon layer 
5 is decreased to 100 nanometres thick or less. Howev- 
er, if the heavily doped n-type impurity regions 5d and 
5e are formed in such a thin silicon layer 5, large para- 
sitic capacitance is coupled to the heavily doped n-type 
regions 5d and 5e, and the large parasitic capacitance 
retards the signal propagation from or to the logic cir- 
cuits 2b. A readout/write-in data bit is propagated 



through the bit line 11a, and is less affected by the large 
parasitic capacitance. The logic circuits 2b are usually 
expected to complete the task at high speed, and the 
large parasitic capacitance has strong influence on the 

5 function of the logic circuits 2b. 

[0025] Although a titanium salicide structure or a lifted 
structure achieved by a selective tungsten growth is ef- 
fective against the large parasitic capacitance coupled 
to the heavily doped n-type regions 5d and 5e, the tita- 

10 nium and the tungsten hate a heat treatment over 750 
degrees in centigrade. However, the storage capacitors 
require a heat treatment around 800 degrees in centi- 
grade, and the titanium salicide structure and the lifted 
structure are less employable in the fabrication process 

* 5 for the semiconductor dynamic random access memory 
device. Moreover, the titanium and tungsten are so ex- 
pensive that the production cost of the semiconductor 
dynamic random access memory device is increased. 
Thus, the prior art semiconductor dynamic random ac- 

20 cess memory device encounters the second problem in 
the large parasitic capacitance due to the thin silicon lay- 
er 5 in the silicon-on-insulator region 1a. 

SUMMARY OF THE INVENTION 

25 

[0026] It is therefore an object of the present invention 
to provide a semiconductor memory device which is free 
from the first and second problems inherent in the prior 
art dynamic random access memory device. 

30 [0027] To accomplish the object, the present invention 
proposes to selectively assign logic circuits to a silicon- 
on-insulator region and a bulk region. 
[0028] In accordance with the present invention, there 
is provided a semiconductor memory device as set out 

35 in claim 1. Specific embodiments are disclosed in the 
dependent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 [0029] The features and advantages of the semicon- 
ductor memory device according to the present inven- 
tion will be more clearly understood from the following 
description taken in conjunction with the accompanying 
drawings in which: 

45 

Fig. 1 is a cross sectional view showing the struc- 
ture of the prior art semiconductor dynamic random 
access memory device; 

Figs. 2A to 2H are cross sectional views showing 
so the process sequence for fabricating the prior art 
semiconductor dynamic random access memory 
device; 

Fig. 3 is a plan view showing the layout of compo- 
nent elements of a semiconductor dynamic random 
55 access memory device according to the present in- 
vention; 

Fig. 4 is a cross sectional view showing the struc- 
ture of the semiconductor dynamic random access 
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memory device according to the present invention; 
Figs. 5A to 5H are cross sectional views showing a 
process sequence for fabricating the semiconduc- 
tor dynamic random access memory device accord- 
ing to the present invention; 
Fig. 6 is a cross sectional view showing the struc- 
ture of another semiconductor dynamic random ac- 
cess memory device accoTding to the present in- 
vention; and 

Figs. 7A to 7D are cross sectional views showing a 
process sequence for fabricating the semiconduc- 
tor dynamic random access memory device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

[0030] Referring to figures 3 and 4 of the drawings, a 
semiconductor dynamic random access memory device 
is provided on a semiconductor substrate 30, and large- 
ly comprises a memory cell array 31 , a peripheral circuit 
32 and an interface circuit 33. 

[0031] The semiconductor substrate 30 includes a sil- 
icon-on-insulator region 30a and a bulk region 30b. A 
buried silicon oxide layer 30c is selectively formed in the 
semiconductor substrate 30, and separates a p-type 
surface layer 30d from a p-type bottom layer 30e. The 
p-type surface layer 30d over the buried silicon oxide 
layer 30c serves as the silicon-on-insulator region 30a. 
In this instance, the p-type surface layer 30d ranges 10 
nanometres to 100 nanometers thick. For this reason, 
the p-type surface layer 30d improves the sub-threshold 
characteristics, and is effective against the short-chan- 
nel effect. 

[0032] The bulk region 30b is out of the silicon-on-in- 
sulator region 30a, and p-type wells 30f and n-type wells 
30g are formed in the bulk region 30b. A thick field oxide 
layer 34 is selectively grown in the p-type surface layer 
30d, the p-type wells 30f and the n-type wells 30g, and 
defines active areas assigned to the memory cells and 
circuit components of the peripheral/interface circuits 
32/33. 

[0033] A plurality of memory cell sub-arrays 31a are 
arranged in rows and columns, and form the memory 
cell array 31. Each of the memory cell sub-arrays 31a 
includes memory cells arranged in matrix, and each of 
the memory cells is implemented by a series of n-chan- 
nel enhancement type switching transistor SW and a 
stacked type storage capacitor CP. A data bit is stored 
in the storage capacitor in the form of electric charge, 
and an external device accesses the data information 
stored in the memory cell array 31 . 
[0034] All of the memory cells are fabricated on the 
silicon-on-insulator region 30a. In detail, n-type dopant 
impurity is selectively introduced into the p-type surface 
layer 30d, and forms heavily doped n-type regions 31b, 
31c and 31 d in the p-type surface layer 30d. Gate elec- 



trodes 31 e and 31 f are formed over the p-type surface 
layer 30d between the heavily doped n-type regions 31b 
and 31c and between the heavily doped n-type regions 
31c and 31 d, and form parts of word lines WL. The gate 
5 electrodes 31 e and 31 f and the heavily doped n-type 
regions 31b to 31 d as a whole constitute the n-channel 
enhancement type switching transistors SW of two 
"memory cells. 

[0035] The n-channel enhancement type switching 
10 transistors SW are overlain by a first inter-level insulat- 
ing layer 35a. A bit line BL extends on the first inter-level 
insulating layer 35a, and is held in contact through a 
contact hole formed in the first inter-level insulating layer 
35a with the heavily doped n-type region 31c. 
15 [0036] The bit line BL is overlain by a second inter- 
level insulating layer 35b, and accumulating electrodes 
31 g and 31 h are formed on the second inter-level insu- 
lating layer 35b. The accumulating electrodes 31 g and 

31 h are held in contact through contact holes formed in 
the first and second inter-level insulating layers 35a/35b 
with the heavily doped n-type regions 31b/31d, and are 
covered with a dielectric film structure 31 i. A counter 
electrode 31j extends on the dielectric film structure 31i, 
and the accumulating electrodes 31g/31h, the dielectric 
film structure 31 i and the counter electrode 31 j as a 
whole constitute the stacked type storage capacitors 
CP. 

[0037] The counter electrode 31j is covered with a 
third inter-level insulating layer 35c, and wirings 36a to 
36d are formed on the third-inter-level insulating layer 
35c. 

[0038] Although figure 4 illustrates only two memory 
cells, all of the memory cells are fabricated on the sili- 
con-on-insulator region 30a, and have the same struc- 
ture as those shown in figure 4. 
[0039] The peripheral circuit 32 makes the external 
device selectively access the data bits. Namely, the pe- 
ripheral circuit 32 includes row address decoder units 
32a coupled through the word lines WL to the memory 
cell array 31, column address decoder/selector units 
32b coupled through the bit lines BL to the memory cell 
array 31 , a controller for the row addressing system 32c 
and a controller for the column addressing system 32d, 
and these units 32a to 32d selects a memory cell or 
memory cells from the memory cell array 31 on the basis 
of external address signals. 

[0040] The peripheral circuit 32 further includes sense 
amplifier units 32e coupled to the bit lines, and the sense 
amplifier units 32e increases potential differences rep- 
resentative of the data bits. The data bits are transferred 
through the sense amplifier units 32e between the se- 
lected memory cells and the interface circuit 33, and, for 
this reason, the peripheral circuit 32 selectively transfers 
the data bit or bits between the memory cell array 31 
and the interface circuit 33. In this instance, the periph- 
eral circuit 32 are fabricated on the bulk region 30b. 
[0041] The circuit components of the peripheral circuit 

32 are increased together with the memory cells, and 
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generate large amount of heat. However, the bulk region 
30b effectively radiates the heat, and does not allow the 
temperature in the silicon-on-insulator region 30a to 
rise. For this reason, the data holding characteristics of 
the memory cell array 31 are never deteriorated. More- 
over, an insulating layer does not extend beneath the 
impurity regions of the component transistors of the pe- 
ripheral circuit 32, and the parasitic capacitance coupled 
to the impurity regions is relatively small. For this rea- 
son, the peripheral circuit 32 switches signals at high 
speed. 

[0042] The interface circuit 33 includes input-and-out- 
put circuits 33a. The input-and-output circuits 33a re- 
ceive the externa! address signals, and supply address 
predecoded signals to the row address decoder units 
32a and the column address decoder/selector units 32b. 
Thus, the input-and-output circuits 33a allows the row 
address decoder units 32a and the column address de- 
coder/selector units 32b to select a memory cell or mem- 
ory cells from the memory cell array 31a. 
[0043] The input-and-output circuits 33a further re- 
ceive an input data signal from the external device, and 
supplies a data bit or data bits through the column ad- 
dress decoder/selector units 32b and the bit lines BL to 
the selected memory cell or cells. The input-and-output 
circuits 33a further receive the data bit or bits from the 
selected memory cell or cells through the bit lines BL, 
and supply an output data signal to the external device. 
Thus, the input-and-output circuits 33a transfers the da- 
ta bit or the data bits between the external device and 
the peripheral circuit 32. 

[0044] The input-and-output circuits 33 are expected 
to drive large capacitive load, and large transistors are 
incorporated in the input-and-output circuits 33 so as to 
drive the large capacitive load. Figure 4 illustrates an n- 
channel enhancement type field effect transistor Qn1 
and a p-channel enhancement type field effect transistor 
Qp1 forming parts of the input-and-output circuit 33a. 
Heavily doped n-type regions 33b and 33c and a gate 
electrode 33d form in combination the n-channel en- 
hancement type field effect transistor Qn1 f and heavily 
doped p-type regions 33e and 33f and a gate electrode 
33g constitute the p-channel enhancement type field ef- 
fect transistor Qp1. The first to third inter-level insulating 
layers 35a to 35c are laminated over these field effect 
transistors Qn1 and Qp1, and wiring strips 36e to 36h 
are held in contact through contact holes with the n-type/ 
p-type regions 33b/33c and 33e/33f. 
[0045] Even though the n-channel/p-channel en- 
hancement type field effect transistors Qn1/Qp1 gener- 
ate large amount of heat, the bulk region 30b radiates 
the heat, and does not allow the temperature in the sil- 
icon-on-insulator region 30a to rise. 
[0046] Description is hereinbeiow made on a process 
sequence for fabricating the semiconductor dynamic 
random access memory device with reference to figures 
5A to 5H. The process sequence starts with preparation 
of the p-type semiconductor substrate 30. A silicon ox- 



ide layer 40 is grown on the major surface of the p-type 
semiconductor substrate 30, and a photo-resist mask 
41 covers a part of the silicon oxide layer 40 over the 
area assigned to the bulk region 30b. Oxygen is ion im- 
5 planted into the exposed area of the p-type semicon- 
ductor substrate 30 at dose of 1 x 10 17 to 2 x 10 18 cm- 2 
underacceleration energy of 200 KeV as shown in figure 
5A". 

[0047] The photo-resist mask 21 is stripped off, and 
10 the p-type semiconductor substrate 30 is heated to 1 300 
degrees centigrade for 6 hours. While the p-type semi- 
conductor substrate 30 is being heated, the implanted 
oxygen reacts with the single crystal silicon, and forms 
the buried silicon oxide layer 30c. The thickness of the 
15 buried silicon oxide layer 30c and, accordingly, the thick- 
ness of the p-type surface layer 30d are dependent on 
the amount of implanted oxygen. If the dose is 10 18 
cm" 2 , the p-type surface layer 30d is 150 nanometres 
thick. The buried silicon oxide layer 30c separates the 
20 p-type surface layer 30d from the p-type bottom layer 
30e. 

[0048] However, the p-type surface layer 30d is too 
thick. The silicon oxide layer 40 is increased in thickness 
by 200 nanometres by using a thermal oxidation, and 

25 the oxidation consumes the p-type surface layer 30d by 
100 nanometres thick. In other words, the silicon oxide 
layer 40 decreases the thickness of the p-type surface 
layer 30d to 50 nanometres thick. The oxidation of the 
p-type surface layer 30d is controllable, and the p-type 

30 surface layer 30d ranges from 10 nanometres thick to 
100 nanometres thick. The silicon oxide layer 40 is uni- 
formly etched in hydrofluoric acid solution by 200 nan- 
ometres, and the silicon oxide layer 40 returns to the 
original thickness. 

35 [0049] A photo-resist mask 42 is patterned on the sil- 
icon oxide layer 40 over an area assigned to the n-type 
well 30g, and boron is ion implanted into the exposed 
p-type semiconductor substrate 30 at dose of 1-2 x 10 13 
cm' 2 under acceleration energy of 70 KeV as shown in 

<o figure 5B. 

[0050] The photo-resist mask 42 is stripped off, and 
a photo-resist mask 43 is formed over an area assigned 
to the silicon-on-insulator region 30a and the p-type well 
30f, and phosphorous is ion implanted into the exposed 

^5 area of the p-type semiconductor substrate 30 at dose 
of 1 -2 x 10 13 cnr 2 under acceleration energy of 1 50 KeV 
as shown in figure 5C. 

[0051] The photo-resist mask 43 is stripped off, and 
the p-type semiconductor substrate 30 is annealed in 

50 gaseous mixture of nitrogen and oxygen at 1200 de- 
grees centigrade for an hour. The ion-implanted boron 
and the ion-implanted phosphorous are diffused in the 
p-type semiconductor substrate 30, and form the p-type 
well 30f contiguous to the p-type surface layer 30d and 

55 the n-type well 30g adjacent to the p-type well 30f as 
shown in figure 5D. 

[0052] Subsequently, the thick field oxide layer 34 is 
selectively grown on the p-type surface layer 30d, the 
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p-type well 30f and the n-type well 30g by using the LO- 
COS process. The thick field oxide layer 34 defines ac- 
tive areas assigned to the two memory cells, the n-chan- 
nel enhancement type field effect transistor Qn1 and the 
p-channel enhancement type field effect transistor Qp1 . 5 
The resultant structure of this stage is illustrated in figure 
5E. 

[0053] - A silicon oxide layer is thermally grown on the 
p-type surface layer 30d, the p-type well 30f and the n- 
type well 30g, and a polysilicon layer is deposited over 10 
the entire surface of the structure. An appropriate photo- 
resist mask is patterned on the polysilicon layer, and the 
polysilicon layer is patterned into the gate electrodes 
31 e, 31 f, 33d and 33g on the respective gate oxide lay- 
ers. 15 
[0054] An appropriate photo-resist mask is provided 
over the n-type well 30g, and n-type dopant impurity is 
ion implanted into the p-type surface layer 30d and the 
p-type well 30f. As a result, the heavily doped n-type 
regions 31b to 31d and 33b and 33c are formed in the 20 
p-type surface layer 30d and the p-type well 30f in a self- 
aligned manner with the gate electrodes 31e, 31f and 
33d. 

[0055] The photo-resist mask is stripped off, and a 
new photo-resist mask is patterned in such a manner as 25 
to cover the p-type surface layer 30d and the p-type well 
30f. P-type dopant impurity is ion implanted into the n- 
type well 30g, and the heavily doped p-type regions 33e 
and 33f are formed in the n-type well 30g in a self- 
aligned manner with the gate electrode 33g. The result- 30 
ant structure of this stage is illustrated in figure 5F. 
[0056] Subsequently, silicon oxide is deposited on the 
entire surface of the structure by using a chemical vapor 
deposition, and a phospho-silicate-glass layer or a boro- 
phospho-silicate-glass layer is laminated on the silicon 35 
oxide layer. These layers form in combination the first 
inter-level insulating layer 35a. 
[0057] Contact holes are formed in the first inter-level 
insulating layer 35a, and expose the heavily doped n- 
type regions 31b and 31d. A tungsten silicide layer is *o 
deposited over the first inter-level insulating layer 35a, 
and is held in contact through the contact holes with the 
heavily doped n-type regions 31b and 31 d. The tungsten 
silicide layer is patterned though a lithographic process, 
and the bit lines BL are left on the first inter-level insu- 45 
lating layer 35a. 

[0058] Subsequently, the bit lines BL and the first in- 
ter-level insulating layer 35a are covered with the sec- 
ond inter-level insulating layer 35b, and contact holes 
are formed through the first and second inter-level insu- so 
lating layers 35a and 35b. The contact holes expose the 
heavily doped n-type regions 31b and 31 d, respectively. 
[0059] Polysilicon is deposited on the second inter- 
level insulating layer 35b, and the polysilicon layer is 
held through the contact holes with the heavily doped 55 
n-type regions 31b and 31 d. An appropriate photo-resist 
mask is provided on the polysilicon layer, and the poly- 
silicon layer is patterned into the accumulating elec- 



trodes 31 g and 31 h. Silicon nitride is deposited over the 
entire surface of the structure, and is partially oxidized 
so as to laminate a silicon oxide layer on the silicon ni- 
tride layer. Polysilicon is deposited on the silicon oxide 
layer, and the polysilicon layer, the silicon oxide layer 
and the silicon nitride layer are patterned into the die- 
lectric film structure 31 i and the counter electrode 31 j as 
shown in figure 5G.~ 

[0060] The third inter-level insulating layer 35c is de- 
posited over the entire surface of the structure, and is 
formed of silicon oxide, phospho-silicate glass or boro- 
phospho-silicate glass. Contact holes are formed 
through the first to third inter-level insulating layers 35a 
to 35c, and aluminum is sputtered on the third inter-level 
insulating layer 35c. The aluminum layer is patterned 
into the wirings 36a to 36h by using the lithographic 
process as shown in figure 5H. 
[0061] As will be understood from the foregoing de- 
scription, the semiconductor dynamic random access 
memory device has the memory cell array 31 located on 
the silicon-on-insulator region 30a, and the p-type sur- 
face layer 30d ranges between 10 nanometres to 100 
nanometres thick. As a result, the n-channel enhance- 
ment type switching transistors SW are improved in sub- 
threshold characteristics, the short channel effect is re- 
stricted, and the stacked type storage capacitors CP are 
free from the soft error due to alpha particles. 
[0062] On the other hand, the peripheral circuit 32 and 
the interface circuit 33 are located on the bulk region 
30b, and the bulk region 30b effectively radiates the heat 
generated by these circuits 32 and 33. As a result, the 
semiconductor substrate 30 is prevented from temper- 
ature rise and malfunctions due to a high temperature 
environment. Moreover, the heavily doped n-type re- 
gions 33b/33c and the heavily doped p-type regions 
33e/33f are free from the buried silicon oxide layer 30c, 
and the manufacturer can form deep p-n junctions for 
these regions 33b/33c and 33e/33f. If the heavily doped 
n-type regions 33b/33c and the heavily doped p-type re- 
gions 33e/33f have the p-n junctions around 100 to 150 
nanometres deep, the resistivity is decreased to 100 to 
300 ohms/square. The low resistance accelerates the 
signal propagation without the salicide structure and the 
lifted structure. 

Second Embodiment 

[0063] Turning to figure 6 of the drawings, another 
semiconductor dynamic random access memory device 
embodying the present invention is provided on a p-type 
semiconductor substrate 50, and largely comprises a 
memory cell array 51, a peripheral circuit 52 and an in- 
terface circuit 53 as similar to the first embodiment. The 
p-type semiconductor substrate 50 is divided into a sil- 
icon-on-insulator region 50a and a bulk region 50b. The 
p-type semiconductor substrate 50 is similar to the p- 
type semiconductor substrate 30 except for a p-type sur- 
face layer 50c, and the other layers and wells are la- 
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beled with the same references as corresponding layers 
and wells of the first embodiment without detailed de- 
scription. The p-type surface layer 50c is formed on the 
buried silicon oxide layer 30c, and has a thin surface 
portion 50d and a thick surface portion 50e. In this in- 5 
stance, the thin surface portion 50d ranges 10 nanome- 
tres to 100 nanometres thick, and the thick surface por- 
tion 50e is~100 to 150 nanometres in thickness. 
[0064] The memory cell array 51 includes a plurality 
of memory cells, and the memory cells are fabricated 10 
on the thin surface portion 50d in the silicon-on-insulator 
region 50a. The memory cell is implemented by a series 
of an n-channel enhancement type switching transistor 
SW and a stacked type storage capacitor CP as similar 
to those of the first embodiment, and the regions and *5 
the layers forming parts of the memory cells are labeled 
with the same references as those of the first embodi- 
ment without detailed description. 
[0065] Row address decoder units, column address 
decoder/selector units, a controller for the row address- 20 
ing system, a controller for the column addressing sys- 
tem and sense amplifier units 52a are incorporated in 
the peripheral circuit 52 as similar to the peripheral cir- 
cuit 32 of the first embodiment. The sense amplifier units 
52a are located on the thick surface portion 50e in the 25 
silicon-on-insulator region 50a, and one of the compo- 
nent transistors of the sense amplifier units 52a is illus- 
trated in figure 6. The component transistor is an n- 
channel enhancement type field effect transistor Qn2, 
and heavily doped n-type regions 52b/52c and a gate 30 
electrode 52d as a whole constitute the n-channel en- ' 
hancement type field effect transistor Qn2. A wiring 36i 
is held in contact through a contact hole formed in the 
first to third inter-level insulating layers 35a to 35c with 
the heavily doped n-type region 52c. 35 
[0066] The heavily doped n-type regions 52b/52c are 
thicker than the heavily doped n-type regions 31b/31c/ 
31 d of the n-channel enhancement type switching tran- 
sistors SW. 

[0067] The other units of the peripheral circuit 52 are *o 
located on the bulk region 50b, and serve as other logic 
circuits 52b. 

[0068] The interface circuit 53 includes input-and-out- 
put circuits located on the bulk region 50b. The layers 
and the regions of the input-and-output circuit are la- 45 
beled with the same references as those of the first em- 
bodiment without detailed description. 
[0069] Subsequently, description is made on a proc- 
ess sequence for fabricating the semiconductor dynam- 
ic random access memory device implementing the sec- 50 
ond embodiment. The process sequence starts with 
preparation of the semiconductor substrate 50. A silicon 
oxide layer 51 is grown on the major surface of the p- 
type semiconductor substrate 50, and a photo-resist 
mask 52 covers a part of the silicon oxide layer 51 over 55 
the area assigned to the bulk region 50b. Oxygen is ion 
implanted into the exposed area of the p-type semicon- 
ductor substrate 50 at dose of 1 x 10 17 to 2 x 10 18 cm 2 



under acceleration energy of 200 KeV as shown in figure 
7A. 

[0070] The photo-resist mask 52 is stripped off, and 
the p-type semiconductor substrate 50 is heated to 1 300 
degrees in centigrade for 6 hours. While the p-type sem- 
iconductor substrate 50 is being heated, the implanted 
^V?? 1 ! rea ? s _ witn u ? e single crystal silicon, and forms 
the buried silicon oxide layer 30c. The thickness of the 
buried silicon oxide layer 30c and, accordingly, the thick- 
ness of the p-type surface layer 50c are dependent on 
the amount of implanted oxygen. If the dose is 10 18 
cm- 2 , the p-type surface layer 50c is 150 nanometres 
thick. The buried silicon oxide layer 30c separates the 
p-type surface layer 50c from the p-type bottom layer 
30e. 

[0071] Subsequently, the thin surface portion 50d and 
the thick surface portion 50e are formed in the p-type 
surface layer 50c. In this instance, the thin surface por- 
tion 50d and the thick surface portion 50e are assumed 
to be 50 nanometers thick and 120 nanometers thick, 
respectively. The silicon oxide layer 51 is removed, and 
a silicon oxide layer 53 is thermally grown to 60 nano- 
metres thick on the entire surface of the p-type semi- 
conductor substrate 50. A silicon nitride layer 54 is de- 
posited to 100 nanometres thick over the silicon oxide 
layer 53, and a photo-resist mask 55 is provided on the 
silicon nitride layer 54. The photo-resist mask 55 expos- 
es the silicon nitride layer 54 over the area assigned to 
the thin surface portion 50d t and the exposed silicon ni- 
tride layer 54 is etched away as shown in figure 7B. 
[0072] The photo-resist mask 55 is stripped off, and 
the p-type semiconductor substrate 50 is placed in oxi- 
dation atmosphere containing oxygen and hydrogen at 
980 degrees in centigrade. The p-type surface layer 50c 
uncovered with the silicon nitride layer 54 is selectively 
oxidized, and the silicon oxide layer 53 is partially in- 
creased in thickness to 200 nanometres thick as shown 
in figure 7C. 

[0073] The p-type surface layer 50c is consumed by 
a half of the thickness of the silicon oxide layer 53. The 
p-type surface layer 50c is consumed by 30 nanometres 
thick during the thermal oxidation, and the silicon nitride 
layer 54 prevents the p-type surface layer 50c therebe- 
neath from the oxygen. For this reason, the thick surface 
portion 50e is 120 nanometres thick. On the other hand, 
the p-type surface layer 50c uncovered with the silicon 
nitride layer 54 is further oxidized in the oxidation atmos- 
phere, and the thin surface portion 50d is 50 nanometres 
thick. 

[0074] The silicon nitride layer 54 is etched away in 
phosphoric acid solution (HP0 3 ), and the silicon oxide 
layer 53 is removed in hydrofluoric acid solution (HF). 
As a result, a step 50f takes place, and the p-type sur- 
face layer 50c is divided into the thin portion 50d and 
the thick portion 50e as shown in figure 7D. 
[0075] After the formation of the thin and thick surface 
portions 50d/50e, the process sequence of the second 
embodiment traces the similar steps to the first embod- 
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iment, and no further description is hereinbelow incor- 
porated for the sake of simplicity. 
[0076] The semiconductor dynamic random access 
memory device implementing the second embodiment 
has the memory cell array 51 located on the silicon-on- 
insulator region 50a and the other logic circuits and the 
interface circuit 53 located on the bulk region 50b, and 
this layout achieves all of the advantages of the first em- 
bodiment. 

[0077] In the second embodiment, the sense amplifier 
units 52a are formed in the thick surface portion 50e of 
the si!icon-on-insulator region 50a. The resistivity of the 
heavily doped n-type regions 52b/52c ranges between 
100 ohms/square and 300 ohms/square, because the 
thick surface portion 50e allows the manufacturer to 
form the p-n junction as deep as 1 00 to 1 50 nanometres. 
Moreover, the buried silicon oxide layer 30c decreases 
the parasitic capacitance coupled to the heavily doped 
n-type regions 52b/52c, and the signal propagation 
along the bit lines BL is further accelerated by virtue of 
the reduction of the parasitic capacitance. The small 
parasitic capacitance increases the magnitude of the 
potential difference representative of a data bit read out 
from the memory cell, and improves the noise resist- 
ance characteristics. 

[0078] Although particular embodiments of the 
present invention have been shown and described, it will 
be obvious to those skilled in the art that various chang- 
es and modifications may be made without departing 
from the scope the present invention as defined by the 
appended claims. For example, the layout according to 
the present invention is applicable to another kind of 
semiconductor memory device, and the substrate may 
be formed of another semiconductor material. The dy- 
namic random access memory device may form a part 
of an ultra large scale integration together with other 
function blocks. In the first and second embodiments, 
the p-type silicon substrates are used. However, an n- 
type semiconductor substrate is available, and the proc- 
ess conditions do not limit the scope of the present in- 
vention as defined by the appended claims. 



Claims 

1. A semiconductor memory device provided on a 
semiconductor substrate (30; 50) including a bulk 
region (30b; 50b) and a further region (30a; 50a) 
having an insulating layer (30c) isolating a first sem- 
iconductor layer (30d; 50c) from an underlying sec- 
ond semiconductor layer (30e), comprising: 

a memory cell array (31; 51) located on said 
first semiconductor layer (30d; 50c) in said fur- 
ther region (30a; 50a) for storing pieces of data 
information; 

an interface circuit (33; 53) located on said bulk 
region (30b; 50b) for transferring said pieces of 



data information to an external device; and 
a peripheral circuit (32; 52) electrically coupled 
between said memory cell array (31; 51) and 
said interface circuit (33; 53) for selectively 
s transferring said pieces of data information 

therebetween, 
wherein 

said peripheral circuit (32; 52) has first logic cir- 
cuits (32a/32b/32c/32d/32e; 52b) located on 
io said bulk region (30b; 50b). 

2. The semiconductor memory device as set forth in 
claim 1, in which said first semiconductor layer 
(30d) has a thickness in the range between 10 na- 

J5 nometres to 100 nanometres. 

3. The semiconductor memory device as set forth in 
claim 1, in which said memory cell array (31) is 
formed by a plurality of dynamic random access 

20 memory cells. 

4. The semiconductor memory device as set forth in 
claim 1, in which said first logic circuits include ad- 
dress decoders (32a/32b), selectors (32b), control- 

25 lers for an addressing system (32c/32d) and sense 
amplifiers (32e). 

5. The semiconductor memory device as set forth in 
claim 1 , in which said first semiconductor layer (50c) 

30 has a thin portion (50d) having a thickness in the 
range between 10 nanometres and 100 nanome- 
tres and a thick portion (50e) having a thickness in 
the range between 100 nanometres and 150 nano- 
metres, and said memory cell array (51) is located 

35 on the thin portion (50d) in the further region (50a). 

6. The semiconductor memory device as set forth in 
claim 5, in which said peripheral circuit (52) further 
has second logic circuits (52a) fabricated on said 

40 thick portion (50e) in said further region (50a). 

7. The semiconductor memory device as set forth in 
claim 6, in which said first logic circuits include ad- 
dress decoders, selectors and controllers for an ad- 

45 dressing system, and said second logic circuits in- 
clude sense amplifiers (52a). 

8. The semiconductor memory device as set forth in 
claim 6, in which a memory cell incorporated in said 

so memory cell array (51) includes a switching field- 
effect transistor (SW). 

9. The semiconductor memory device as set forth in 
claim 8, in which said second logic circuits (52a) in- 

55 eludes at least one field effect transistor (Qn2) hav- 
ing source and drain regions (52b/52c) thicker than 
source and drain regions (31b/31c) of said switch- 
ing field-effect transistor (SW) included in said 
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memory cell. 



Patentanspruche 

5 

1. Halbleiterspeichervorrichtung, die auf einem Halb- 
leitersubstrat (30; 50) vorgesehen ist, mit einem Vo- 
lumenbereich (30b; 50b) und einem weiteren Be- 
relch (30a; 50a), der eine Isolierschicht (30c) hat, 
welche eine erste Halbleiterschicht (30d; 50c) ge- 10 
genOber einer darunterliegenden zweiten Halblei- 
terschicht (30e) isoliert, mit: 

einem Speicherzellenarray (31; 51), das auf 
der ersten Halbleiterschicht (30d; 50c) in dem *5 
weiteren Bereich (30a; 50a) vorgesehen ist, urn 
informationsdaten zu speichern; einer Schnitt- 
stellenschaltung (33; 53), die auf dem Volu- 
menbereich (30b; 50b) liegt, um die Informati- 
onsdaten auf eine externe Vorrichtung zu trans- 20 
ferieren; und 

einer peripheren Schaltung (32, 52), die elek- 
trisch zwischen das Speicherzellenarray (31; 
51 ) und die Schnittstellenschaltung (31 , 53) ge- 
koppelt ist, um die Informationsdaten zwischen 25 
beiden selektiv zu transferieren, wobei 
die periphere Schaltung (32; 52) erste Logik- 
schaltungen (32a/32b/32c/32d/32e; 52b) hat, 
die auf dem Voiumenbereich (30b; 50b) liegen. 

30 

2. Halbleiterspeichervorrichtung nach Anspruch 1 , 
wobei die erste Halbleiterschicht (30d) eine Dicke 
im Bereich von 10 Nanometer bis 100 Nanometer 
hat. 

35 

3. Halbleiterspeichervorrichtung nach Anspruch 1, 
wobei das Speicherzellenarray (31 ) durch eine Viel- 
zahl von dynamischen Direktzugriffsspeicherzellen 
gebildet ist. 

40 

4. Halbleiterspeichervorrichtung nach Anspruch 1 , 
wobei die ersten Logikschaltungen Adressdekoder 
(32a/32b), Selektoren (326), Steuerungen fur ein 
Adressiersystem (32c/32d) und Leseverstarker 
(32e) aufweisen. <s 

5. Halbleiterspeichervorrichtung nach Anspruch 1 , 
wobei die erste Halbleiterschicht (50c) einen dun- 
nen Teil (50d) mit einer Dicke im Bereich von 10 Na- 
nometer bis 100 Nanometer, und einen dicken Teil 50 
(50e) mit einer Dicke im Bereich von 100 Nanome- 
ter bis 150 Nanometer aufweist, und das Speicher- 
zellenarray (51) auf dem dunnen Teil (50d) in dem 
weiteren Bereich (50a) liegt. 

55 

6. Halbleiterspeichervorrichtung nach Anspruch 5, 
wobei die periphere Schaltung (52) weiterhin zweite 
Logikschaltungen (52a) hat, die auf dem dicken Teil 



(50e) des weiteren Bereichs (50a) ausgebildet sind. 

7. Halbleiterspeichervorrichtung nach Anspruch 6, 
wobei die ersten Logikschaltungen Adressdekoder, 
Selektoren und Steuerungen fur ein Adressiersy- 
stem aufweisen, und die zweiten Logikschaltungen 
Leseverstarker (52a) aufweisen. 

8. Halbleiterspeichervorrichtung nach Anspruch 6, 
wobei eine Speicherzelle, die in dem Speicherzel- 
lenarray (51) enthalten ist, einen schaltenden Fel- 
deffekttransistor (SW) aufweist. 

9. Halbleiterspeichervorrichtung nach Anspruch 8, 
wobei die zweiten Logikschaltungen (52a) wenig- 
stens einen Feldeffekttransistor (Qn2) aufweisen, 
dessen Source- und dessen Drain-Regionen (b/ 
52c) dicker als die Source- und Drain-Regionen 
(31b/31c) des schaltenden Feldeffekttransistors 
(SW) sind, der in der Speicherzelle enthalten ist. 



Revendications 

1. Dispositif de memoire a semi-conducteur realise 
sur un substrat semi-conducteur (30 ; 50) incluant 
une region massive (30b ; 50b) et une region sup- 
plemental (30a ; 50a) comportant une couche iso- 
lante (30c) isolant une premiere couche de semi- 
conducteur (30d ; 50c) d'une seconde couche de 
semi-conducteur sous-jacente (30e), comprenant : 

une matrice de cellules de memoire (31 ; 51), 
situee surladite premiere couche de semi-con- 
ducteur (30d ; 50c) de ladite region supplemen- 
tal (30a ; 50a), destinee a memoriser des ele- 
ments d'information de donnees ; 
un circuit d'interface (33 ; 53), situe sur ladite 
region massive (30b ; 50b), destine a transferer 
lesdits elements d'information de donnees vers 
un dispositif externe ; et 
un circuit peripherique (32 ; 52), accouple elec- 
triquement entre ladite matrice de cellules de 
memoire (31 ; 51 ) et ledit circuit d'interface (33 ; 
53), destine a transferer selectivement, entre 
eux, lesdits elements d'information de don- 
nees, 

dans lequel ledit circuit peripherique (32 ; 52) 
comporte des premiers circuits logiques (32a / 
32b / 32c / 32d / 32e ; 52b) situes sur ladite re- 
gion massive (30b ; 50b). 

2. Dispositif de memoire a semi-conducteur selon la 
revendication 1 , dans lequel ladite premiere couche 
de semi-conducteur (30d) a une epaisseur situee 
dans la plage entre 10 nanometres et 100 nanome- 
tres. 
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3. Dispositif de memoire a semi-conducteur selon la 
revendication 1 , dans lequel ladite matrice de cel- 
lules de memoire (31) est formee d'une pluralite de 
cellules de memoire a acces aleatoire dynamique. 

5 

4. Dispositif de memoire a semi-conducteur selon la 
revendication 1, dans lequel lesdits premiers cir- 
cuits" logiques - corr^re>n7ie7^ 

d'adresse (32a/32b), des selecteurs (32b), des con- 
troleurs destines a un systeme d'adressage (32c/ 10 
32d) et des amplificateurs de lecture (32e). 

5. Dispositif de memoire a semi-conducteur selon la 
revendication 1 , dans lequel ladite premiere couche 

de semi-conducteur (50c) comporte une partie min- *s 
ce (50d) ayant une epaisseur situee dans la plage 
entre 1 0 nanometres et 1 00 nanometres et une par- 
tie epaisse (50e) ayant une epaisseur situee dans 
la plage entre 100 nanometres et 150 nanometres, 
et ladite matrice de cellules de memoire (51 ) est si- 20 
tuee sur la partie mince (50d) de la region supple- 
mentaire (50a). 

6. Dispositif de memoire a semi-conducteur selon la 
revendication 5, dans lequel ledit circuit peripheri- 25 
que (52) comporte en outre des seconds circuits lo- 
giques (52a) fabriques sur ladite partie epaisse 
(50e) de ladite region supplemental (50a). 

7. Dispositif de memoire a semi-conducteur selon la 30 
revendication 6, dans lequel lesdits premiers cir- 
cuits logiques comprennent des decodeurs, des se- 
lecteurs et des controleurs destines a un systeme 
d'adressage, et lesdits seconds circuits logiques 
comprennent des amplificateurs de lecture (52a). 35 

8. Dispositif de memoire a semi-conducteur selon la 
revendication 6, dans lequel une cellule de memoi- 
re incorporee dans ladite matrice de cellules de me- 
moire (51) comprend un transistor a effet de champ *o 
de commutation (SW). 

9. Dispositif de memoire a semi-conducteur selon la 
revendication 8, dans lequel lesdits seconds cir- 
cuits logiques (52a) comprennent au moins un tran- 45 
sistor a effet de champ (Qn2) ayant des regions de 
source et de drain (52b / 52c) plus epaisses que 
des regions de source et de drain (31 b / 31 c) dudit 
transistor a effet de champ de commutation (SW) 
inclus dans ladite cellule de memoire. 50 
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